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(54) TAKE-UP VACUUM VAPOR DEPOSITION METHOD 

(57)Abstract: 

PURPOSE: To form a dense vapor deposited film and to reduce a 
production cost by taking up a vapor deposited substrate film after 
irradiating this film with positive ions. 

CONSTITUTION: A discharge tube 21 is provided with plural ion 
blow-off ports in its longitudinal direction. The positive ions 
generated by the discharge generated between this discharge tube 
21 and an electrode tube 23 are blown off in the transverse 
direction of the substrate film. The substrate film deposited with 
silicon oxide, etc., by evaporation is irradiated with the blown off 
positive ions before detaching from a cooling roller 5 and, 
therefore, the negative ions in the material which is to be 
evaporated and is confined in the thin film on the substrate film 
and the secondary electrons from the material to be evaporated 
are neutralized by these positive ions, by which static electricity is 
dissipated and the thin film is made dense. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The winding type vacuum-deposition approach characterized by to irradiate a cation and to roll 
round a substrate film with a winding roller after that from the cation supply means arranged near the 
cooling roller on the substrate film which vapor-deposited after vapor-depositing the evaporation matter 
which evaporated from the evaporation source of a cooling roller lower part on a substrate film, carrying 
out continuation transit of the substrate film sent out from the sending-out roller with rotation of a cooling 
roller. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] SiOX by which this invention is used for the food packing field etc. etc. — it is 
related with the winding type vacuum deposition approach of manufacturing the good vacuum evaporationo 
film of gas barrier property. 
[0002] 

[Description of the Prior Art] The equipment used for the conventional winding type vacuum deposition 
approach is shown in drawing 4 , the sending-out roller 2 is arranged in the upper right portion in the 
vacuum tub 1 in this drawing, and the substrate film 3 of plastics or paper sent out from the sending-out 
roller 2 is sent to the cooling roller 5 of the center in the vacuum tub 1 via the sending-area guide idler 4. 
The substrate film 3 sent to the cooling roller 5 carries out continuation transit with rotation of the cooling 
roller 5, and it secedes from it from the cooling roller 5. The substrate film 3 from which it seceded is rolled 
round by the winding roller 7 of the upper left section in the vacuum tub 1 via the winding side guide idler 
6. The electron beam evaporation source 8 is arranged by the lower part in the vacuum tub 1 of cooling 
roller 5 lower part, and the evaporation matter (not shown) which evaporated from the electron beam 
evaporation source 8 is vapor-deposited on the substrate film 3 it is running with rotation of the cooling 
roller 5, and forms a thin film (not shown) on the substrate film 3. However, when the movable shutter 9 is 
arranged between the cooling roller 5 and the electron beam evaporation source 8 and this movable 
shutter 9 has covered scattering of the evaporation matter to cooling roller 5 direction, a thin film cannot 
be formed on the substrate film 3. 

[0003] In addition, the dashboard with which ten divide the upper part and the lower part in the vacuum tub 
1 , the electron gun with which 1 1 irradiates an electron beam at the electron beam evaporation source 8, 
and 1 2 are the evaporation materials within the electron beam evaporation source 8 among drawing. 
[0004] The winding type vacuum deposition approach using such equipment sends the substrate film 3 sent 
out from the sending-out roller 2 to the cooling roller 5 via the sending-area guide idler 4. After the 
substrate film 3 sent to the cooling roller 5 carries out continuation transit with rotation of the cooling 
roller 5. it breaks away from the cooling roller 5, and it is rolled round by the winding roller 7 via the winding 
side guide idler 6 after that. If movable [ of the movable shutter 9 ] is carried out and it is carried out [ do 
not cover scattering of the evaporation matter to cooling roller 5 direction and ] at this time, the 
evaporation matter which evaporated from the evaporation material 1 2 of the electron beam evaporation 
source 8 will be vapor-deposited on the substrate film 3 which is carrying out continuation transit with 
rotation of the cooling roller 5, and a thin film will be formed on that substrate film 3. 
[0005] 

[Problem(s) to be Solved by the Invention] It was the conventional winding type vacuum deposition 
approach, for example, when a silicon oxide (henceforth SiOX) thin film was vapor-deposited on the 
substrate film 3 of 1 2-micrometer thickness made with the polyethylene terephthalate film (henceforth a 
PET film) and a gas barrier film was created, oxygen permeability was [ 3 cc/m2 and day, and the steam 
moisture vapor transmission of the gas barrier property ] 3 g/m2 and day. Therefore, in order to reduce 
improvement in gas barrier property, i.e., gas permeability, even if it thickens thickness of a thin film, it is 
ineffective, and the evaporation rate had to be made quite late, and the vacuum evaporationo film had to 
be made precise. However, when the evaporation rate was made late, the production rate was reduced and 
the problem of increasing a production cost etc. occurred. 

[0006] The purpose of this invention solves the conventional problem, can create the precise vacuum 
evaporationo film, and offers the possible winding type vacuum deposition approach of reducing a 
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production cost etc. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the winding type vacuum 
deposition approach of this invention Carrying out continuation transit of the substrate film sent out from 
the sending-out roller with rotation of a cooling roller After vapor-depositing the evaporation matter which 
evaporated from the evaporation source of a cooling roller lower part on a substrate film, it is 
characterized by irradiating a cation and rolling round a substrate film with a winding roller after that from 
the cation supply means arranged near the cooling roller, at the vapor-deposited substrate film. 
[0008] 

[Function] Since he is trying for this invention to irradiate a cation from a cation supply means at the 
vapor-deposited substrate film, the precise vacuum evaporationo film can be created and it becomes 
possible to reduce a production cost etc. 
[0009] 

[Example] Hereafter, it explains, referring to a drawing about the example of this invention. The winding 
type vacuum evaporation system used for the approach of the example this invention is what improved 
conventional equipment, and that whole is shown in drawing 1 . In this drawing, the thing of the sign of 
drawing 4 and a same sign which shows conventional equipment is attached identically to the conventional 
thing, and omits the explanation. 

[0010] The winding type vacuum evaporation system shown in drawing 1 is what improved conventional 
equipment. If this equipment is explained referring to the sectional view of drawing 2 and the perspective 
view of drawing 3 other than the general drawing of drawing 1 The electrode tubing 23 by which blockades 
the both ends of the tubed discharge tube 21 vyith a gas inlet 20 by which water cooling is carried out with 
insulating materials 22a and 22b, and water cooling is carried out to each center section of these insulating 
materials 22a and 22b is made to penetrate, and the electrode tubing 23 is arranged through insulating 
materials 22a and 22b in the tubed discharge tube 21. Moreover, form two or more ion diffusers 24 in the 
longitudinal direction of the discharge tube 21, only the same die length as the width efface of the 
substrate film 3 makes the cation generated by discharge which broke out between the discharge tube 21 
and the electrode tubing 23 blow off from two or more ion diffusers 24 crosswise [ of the substrate film 3 ], 
and the vapor-deposited substrate film 3 with which the cation which blew off is sent to the winding roller 
7 from the cooling roller 5 is irradiated. The electrical circuit which makes such a thing possible has 
connected bias power supply 26 between the discharge tube 21 and the cooling roller 5 while connecting 
DC power supply 25 between the discharge tube 21 and the electrode tubing 23. Connection of bias power 
supply 26 becomes a forward electrical potential difference about the discharge tube 21, and the cooling 
roller 5 is made to become a negative electrical potential difference. 

[0011] Therefore, in such equipment, when having vapor-deposited the evaporation matter (not shown) 
which evaporated from the electron beam evaporation source 8 on the substrate film 3 like the beginning 
and the former, the secondary electron from the anion and evaporation material in the evaporation matter 
is shut up into the thin film on the vapor-deposited substrate film 3 (not shown), and the cooling roller 5 
and a thin film come to have static electricity through the substrate film 3. 

[0012] However, only the same die length as the width efface of the substrate film 3 makes the cation 
generated by discharge which broke out between the discharge tube 21 and the electrode tubing 23 blow 
off from two or more ion diffusers 24 crosswise [ of the substrate film 3 ] after that. Since he is trying to 
irradiate the substrate film 3 vapor-deposited before seceding from the cation which blew off from the 
cooling roller 5 With this cation, a thin film becomes precise and gas barrier property of secondary electron 
from the anion and evaporation material in the evaporation matter shut up into the thin film on the 
substrate film 3 comes to improve while it is neutralized and static electricity disappears. 
[0013] For example, when vapor-depositing the thin film of SiOx on the substrate film 3 of a PET film with 
a thickness of 12 micrometers and producing a gas barrier film, the manufacture condition was performed 
as follows. 

** the introductory gas introduced from a gas inlet 20 — argon ** — the pressure of the introductory gas 
— 2.0x1 0-3Torr** discharge voltage — the 500V** discharge current — 300mA** bias voltage — 0 — V 
[0014] The following effectiveness was acquired by the gas barrier film produced under such manufacture 
conditions. 

** Steam moisture vapor transmission in case steam moisture vapor transmission in case there is no 
cation exposure has a cation exposure to being 3 g/m2.day is 2.0 g/m2.day. 

** Oxygen permeability in case oxygen permeability in case there is no cation exposure has a cation 
exposure to being 3 cc/m2.day is 0.86 cc/m2.day. 
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Therefore, it turns out that a thin film carries out eburnation and gas barrier property improves by 
irradiating a cation at the substrate film 3. 

[0015] By the way, in the above-mentioned example, although it is glow discharge, discharge within the 
discharge tube 21 puts in a magnet in the electrode tubing 23 etc., instead of glow discharge, may be made 
into magnetron discharge and may lower discharge voltage. Moreover, the approach of this invention is 
applicable to the protective coat aiming at the anticorrosion and the moisture proof which are performed to 
an optic etc. other than a gas barrier film etc. 
[0016] 

[Effect of the Invention] Since he is trying for this invention to irradiate a cation from a cation supply 
means at the vapor-deposited substrate film, the precise vacuum evaporationo film can be created and it 
becomes possible to reduce a production cost etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] General drawing of the equipment used for the approach of the example this invention 
[Drawing 2] The sectional view of the important section of the equipment used for the approach of the 
example this invention 

[ Drawing 3] The perspective view of the important section of the equipment used for the approach of the 
example this invention 

[ Drawing 4] The explanatory view of the conventional winding type vacuum evaporation system 



[Description of Notations] 


1 


. Vacuum tub 


2 


. Sending-out roller 


3 


. Substrate film 


5 


. Cooling roller 


7 


. Winding roller 


8 


Electron beam evaporation source 


20 


... Gas inlet 


21 


... Discharge tube 


22a 


.... Insulating material 


22b 


.... Insulating material 


23 


... Electrode tubing 


24 


... Ion diffuser 


25 


... DC power supply 


26 


... Bias power supply 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi^eije 



2006/06/19 



THIS PAGE BUMKwsPTO) 



